A taxonomic study was carried out on a novel bacterium, designated strain ck-I2-15 T , which was isolated from deep-sea sediment collected from the South-west Indian Ocean Ridge. Cells of strain ck-I2-15
During investigations by of the arsenite-resistant bacteria in deep-sea sediments on the South-west Indian Ocean Ridge, many bacterial strains were isolated and taxonomically characterized (Chen & Shao, 2009 ). This study focused on one of these isolates, designated strain ck-I2-15 T , which was isolated from a sediment enrichment with arsenite. Comparative 16S rRNA gene sequence analysis indicated that strain ck-I2-15
T formed a clade with Galbibacter mesophilus Mok-17 T within the family Flavobacteriaceae. Members of the family Flavobacteriaceae, which was described by Reichenbach (1992) and subsequently emended by Bernardet et al. (1996) , are present in high numbers in aquatic and terrestrial environments (Bernardet et al., 1996 (Bernardet et al., , 2002 . At the time of writing, this family, which constitutes one of the major branches of the phylum Bacteroidetes, holds 101 genera with validly published names (http://www.bacterio.cict.fr/). The aim of the present work was to determine the exact taxonomic position of strain ck-I2-15
T by using a polyphasic approach that included the determination of phenotypic properties and a detailed phylogenetic analysis based on 16S rRNA gene sequences.
Genomic DNA was prepared according to the method of Ausubel et al. (1995) and the 16S rRNA gene was amplified by PCR using primers that have been described previously (Liu & Shao, 2005) . Sequences of related taxa were obtained from the GenBank database. Phylogenetic trees based on the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Swofford, 1993) algorithms were then constructed within the MEGA5 software package (Tamura et al., 2011) . The topology of each tree was evaluated by bootstrap analysis, with 1000 resamplings. The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain ck-I2-15 T is EU928746.
A nearly full-length 16S rRNA gene sequence (1484 nt) of strain ck-I2-15 T was determined. Phylogenetic analysis of the strain ck-I2-15 T indicated that it belonged to the family Flavobacteriaceae (Fig. 1) . In the phylogenetic tree based on the neighbour-joining algorithm, strain ck-I2-15
T formed a clade with Galbibacter mesophilus Mok-17 T (92.9 % sequence similarity), 'Joostella atrarenae' M1-2 (92.8 %), Joostella marina En5 T (92.7 %) and Zhouia amylolytica HN-171 T (91.6 %). Lower sequence similarity values were shown to all other members of the family Flavobacteriaceae (,90.0 %).
Gram reaction, catalase, oxidase and lipase (Tween 80) activities, temperature and pH ranges for growth, tolerance to NaCl, antibiotic susceptibility (tested using commercial discs; Oxoid) and general cell morphology and ultrastructure were studied as previously described (Lai et al., 2009) . Gliding motility and production of flexirubin-type pigments were investigated as recommended by Bernardet et al. (2002) . Degradation of agar, cellulose, starch, casein and DNA were tested by following the methods described by Cowan & Steel (1993) . Other biochemical tests were carried out using API 20NE and API ZYM strips (bioMérieux) and GN2 MicroPlates (Biolog) according to the manufacturers' instructions, except that the NaCl concentration used in all of the tests was 3.0 % (w/v). For comparison, G. mesophilus T was tested in the same ways, at the same time as the novel strain. The results are given in the species description and Table 1. All of the phenotypic assays (except evaluation of the temperature range for growth) were carried out at 25 u C.
The fatty acids in whole cells of the novel strain and G. mesophilus T , produced by incubation on marine agar 2216 (MA; BD) at 25 u C for 48 h, were saponified, methylated and extracted using the standard protocol of version 6.0B of the Sherlock Microbial Identification System (MIDI). The fatty acids were separated on a 6850 gas chromatograph (Agilent) and identified by using the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . . The major fatty acids in both strains were iso-C 15 : 0 , iso-C 17 : 0 3-OH, summed feature 9 (iso-C 17 : 1 v9c and/or 10-methyl C 16 : 0 ), summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c) and iso-C 15 : 1 G (Table S1 , available in IJSEM Online). The fatty acid profile of G. mesophilus T was found to be similar to that previously reported by Khan et al. (2007) but additional fatty acids were detected in the present study. In the present analyses, strain ck-I2-15 T and G. mesophilus Mok-17 T differed, by more than 5 % for each comparison, in the percentages of their total acids represented by iso-C 15 : 0 , iso-C 17 : 0 3-OH, summed feature 9 and iso-C 15 : 1 G (Table S1 ). As the fatty acid profiles reported here were determined under the same conditions, these differences in proportions could distinguish strain ck-I2-15
T from G. mesophilus Mok-17 T .
The G+C content of the genomic DNA of strain ck-I2-15
T was determined by reverse-phase HPLC using the method described by Mesbah & Whitman (1989) . The DNA G+C content of strain ck-I2-15 T was 38 mol%, which was similar to the value recorded for G. mesophilus Mok-17 T (37 mol%; Khan et al., 2007) . Analysis of the respiratory quinones and polar lipids were carried out by the Identification Service of the Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), Braunschweig, Germany. The major quinone of strain ck-I2-15
T was identified as MK-6 (96 %), the major quinone of all current members of the genus Galbibacter. The polar lipid profile of strain ck-I2-15 T comprised phosphatidylethanolamine, one unidentified phospholipid, two unidentified aminolipids, one unidentified glycolipid and four other unidentified lipids (Fig. S2 ).
The phylogenetic data and the differential phenotypic properties shown in Table 1 indicate that strain ck-I2-15 T represents a novel species of the genus Galbibacter, for which the name Galbibacter marinus sp. nov. is proposed.
Description of Galbibacter marinus sp. nov.
Galbibacter marinus (ma9ri.nus. L. masc. adj. marinus of the sea, marine).
Cells are Gram-reaction-negative rod shaped and 1.7-2.9 mm long and 0.4-0.5 mm wide. Positive for oxidase, catalase, hydrolysis of starch, denitrification, D-glucose fermentation, b-glucosidase (aesculin hydrolysis) and bgalactosidase activities but negative for the production of flexirubin-type pigments, lipase (Tween 80), urease, gelatinase and arginine dihydrolase activities, indole production and the hydrolysis of cellulose, DNA and casein. After 72 h incubation on MA at 25 u C, colonies are smooth, yellow, with regular edges, 2-3 mm in diameter, non-pigmented and slightly raised in the centre. Moderately halophilic. Grows with 0-9 % (w/v) NaCl (optimum, 1-3 %) and at 10-37 u C (optimum, 25 u C) but not at 4 u C or 41 u C. Sensitive to (mg per disc unless Khan et al. (2007) . Both strains are positive for oxidase activity and the hydrolysis of starch and aesculin, but negative for gliding motility, hydrolysis of agar, cellulose, casein and DNA, production of flexirubin-type pigments and lipase (Tween 80) activity. In API 20NE tests, both strains are positive for the reduction of nitrate, D-glucose fermentation, b-glucosidase and b-galactosidase activities and the assimilation of N-acetyl-D-glucosamine and maltose, but negative for indole production, arginine dihydrolase and urease activities and the assimilation of D-mannitol, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. In API ZYM tests, both strains are strongly positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine aminopeptidase, valine aminopeptidase, cystine aminopeptidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, b-galactosidase, aglucosidase, b-glucosidase and N-acetyl-b-glucosaminidase activities, weakly positive for lipase (C14) activity and negative for a-fucosidase activity.
In GN2 
Characteristic 1 2
NaCl range for growth (optimum) (%, w/v) 0-9 (1-3) 3-7 (3-5) Temperature range for growth (optimum) ( u C) 10-37 (25) 
